Leptomycin B stabilizes and activates p53 in primary prostatic epithelial cells and induces apoptosis in the LNCaP cell line.
Previous studies showed that primary cultures of normal and malignant human prostatic epithelial cells are defective in their ability to upregulate the tumor suppressor protein p53 in response to DNA damage. This dysfunctional regulation of p53 may be relevant to both the high incidence of prostate cancer and its resistance to chemotherapy. Leptomycin B (LMB) has recently been found to increase the protein level and transcriptional activity of p53 by interfering with nucleocytoplasmic export and subsequent degradation by the proteasome. We investigated the ability of LMB to activate p53 in prostatic epithelial cells. Primary cultures and the cell lines LNCaP and DU 145 were treated with LMB. p53 protein was evaluated in Western blots and by immunocytochemistry. Induction of downstream targets of p53 was evaluated in Western and Northern blots. Growth inhibition, cell cycle arrest, and apoptosis in response to LMB were measured in clonal growth assays, by flow cytometry, and by Hoescht/propidium iodide staining, respectively. Treatment of prostatic epithelial cells with LMB led to post-translational stabilization of p53, activation of downstream target genes, and induction of cell cycle arrest in primary cultures and apoptosis in LNCaP (with wild-type p53) but not DU 145 (with mutant p53) cells. p53 in primary cultures of normal and malignant prostate cells, although dysfunctional in that it is not responsive to DNA damage, is activated by LMB. The ability of LMB to stabilize p53 and induce expression of p53-responsive growth inhibitory genes may be a useful lead in the development of chemopreventive or therapeutic small molecules that can modulate p53 function in prostatic epithelial cells.